The activation of the cyclic-GMP phosphodiesterase via metarhodopsin I: a new model for vertebrate transduction.
Light-scattering spectrophotometry has been used to study rapid photo-induced molecular-cellular changes in vertebrate rod outer segments. Here, we discuss the temporal profiles of the nucleotide-independent P signal as a function of photobleaching, pH dependence in membrane-permeable and -impermeable buffers, angular and wavelength dependence, and cyclic-GMP phosphodiesterase inhibitors. On the basis of these observations, we suggest that (i) the P signal is coupled with the metarhodopsin I photo-intermediate and (ii) processes involved in the P signal invoke activation of cyclic-GMP phosphodiesterase. Furthermore, temperature-dependence studies indicate that the G protein does not participate in the scheme until the metarhodopsin II stage has been reached. This latter finding suggests that GTP-dependent processes are involved principally in the recovery of the system following light absorption. Our results point to a new model for phototransduction in vertebrate vision.